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(57) Abstract; A compound represented by the general formula 
below or a salt thereof is a useful intermediate in the production 
of a [2-(3,3,5,5-tetramethylcyclohexyl)phenyl]piperazine 
compound that has excellent cell adhesion inhibitory effect 
and cell invasion inhibitory effect and therefore is useful as 
a therapeutic or prophylactic agent for various inflammatory 
diseases and autoimmune diseases induced by the adhesion 
and invasion of leukocytes, such as inflammatory bowel 
diseases (particularly ulcerative colitis or Crohn's disease), irritable bowel syndrome, rheumatoid arthritis, psoriasis, multiple 
sclerosis, asthma and atopic dermatitis. [Chemical formulae] wherein R and R independently represent a hydrogen atom or an 
amino-protecting group for an amino group, or R and R may together form a pyrrole ring which may have a substituent. 
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[0092] JiIBBtC^J}*. i\:.^m (8a) l;i>^bTO. 3~2fg^^/KD*^fflV ^^^i!^S-e#^^S^ 

0jil-f*. 1. o~2. o^t^/V(?:>»Mv^, j;'9^3i(^:«. i. 3~i. 5f&^/V(Z)*^ 

[0093] [X@7A] 

:^X@{:i. ^^J^'. it-^m^Qsdtih-^S^ (.lied t^^mir^^tKmt^m {.12 
[0094] [jbS] 



wo 2006/126635 



19 



PCT/JP2006/310450 




[0095] (1 la) ^LTf*. ^^cD^b-^f^, ItA BTI^^cC^b^i^. ^/c^^lgA RTI^/ce^l:: 

[0096] ['fb9] 




OH 



[0097] ^k'^i^(4a)>6^^)>fb'^i^(6a)-^CO^i^{^, ^T(-*i-[X@3B]~[X@5B](DX 
[0098] [^blO] 
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[Step 4B] 



(6b) (6a) 

[0099] [Xe3B] 

■^m (5b) ^Siti-§x@-e$)§o 

[0100] [X@4B] 

^t;ij;<9^b^f^ (6b) ^M5gi-^x@-efe^o 

[0101] [X@5B] 

;^x@«. mm^h\.<i-imm4¥^^r. {b^i^(6b)^. :^s#<iT-es^s-r§ 

ri!t^J:«9f (6a) ^M3ti-§x@-e$3^o 
;*:X@f*. tulEX@3A(2) (cia^co;^^. ^#i:lKl#f;itf 5^^^^-e#^o 

[0102] ±m^:i7m. ^rM(DR)t^mr^. ^x@o g m^t^mnmrnKU^^ \ Kit^m 
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o 

±mmw-(Dm^xh^x. m^<7)T^uxnmit^m<D^7i)mi^t\^xmm\^fc 
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*fc{*340-400mesh) ^fcfiS'iiXyiXT^fli^t^^^^ttMBW- 300 (300mesh 

Hv^y (200 - 350mesh) (NHi/IJ:;^;^/^) /c^^'^ffl V ir^j-C^^o 
m^-J!^-WiM^^i:i^\i.. ^-^W^BfMNAM- 200H^fcfiNAM- SOOH^^V ^ 

[0104] &.±.i)^^mmKf)^f)^^m:^:^m(Dixmmx^^t^. ^mmm:^:^m^^n^w. 
x^fnw 

^mm\zi%^m:^^mm^y')-w-t\^xmhfh^m^. nm\z.^^-:>x^ ^o^at 
^mm^^^u^^f^mmw-z.\-x7^^mt\^xnhfh^m^. nm\^%ox. -7 
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[0105] ^mmKHj^i^^^mi^^^^xfm^^mm^. mx.i^. sxr(Dmmmi^mmvfc.:)j 
[0106] &.T<D0nm. mmm^(D r^?aj i-immmiox^^^hssx^^^-ro %«#iEb?fe 

s : i^l^i^^U-yh (singlet) 

d : y>^V5/b (doublet) 

t : hUy'Viyh (triplet) 

q : ^^T-^V^i'h (quartet) 

m : •^/V'f-zfUyh (multiplet) 

br : ^^'n—K (broad) 

J : ::fyyzf})^^'^^ {coupling constant) 

Hz : (Hertz) 

CDCl : fii^nti/jN/VA 

3 

NMR : :fvih>'mm^^^ 

Piv : \i°y<u4/]y^it-y^^/V^/U7i^^/U^) 

mmm 

[0107] ^-r(DmmmK^\^ ^xmm^Mi^v:^^^-^. #ie^5/^v ^#^^c:^*p</v:^;y:M<^ 

omatorex— NH>'y;^y/V-^^i~o 

[0108] mmmii 
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[0109] Mbii] 




■CH3S03H 



[0110] 




NHCHO 



Br 



^^#ffl^T^ Myi<iW^m(74. 2g, 727minol)lc:^^(32. 9mL, 872mmol)^ 

muMWr-^^MK.. 70°C-e3B#r^^t#b/Co M^£^m^^?at^?^^PL. ^h^tKt:^:^^ 
l^(50mD^MK.fCo ^(DWM^. 2- >^n^T^yv (50. Og, 291mmol)(D7"h9t 

Kn:79^ (50mL)^^^taT-e;(jpx.. l^MS-ei^r^m#bfc#. ^i^ibfco # 

^tv/cftl^^ fe::^^/— /V (200mL) ^1)\\x.60X: KMmMWl^fCo /iS^^Sbfc 

[0111] NMR (400 MHz, CDCl ) 6 :7.01 (IH, m), 7.22-37 (1.7H, m), 7.50-7.60 (0.6H, 

3 

m), 7.60 (0.3H, d, J = 8 Hz, NH), 7.64 (0.7H, brs, NH), 8.39 (0.7H, dd, J = 1 Hz, 8 
Hz), 8.49 (0.7H, s), 8.70 (0.3H, d, J = 11 Hz). 
[0112] ^m#ill-B: N-r2-(l-bKP=¥v--3. 3. 5. 5-y^h=y?i^/V-^^u^^iyM:7 

[0113] [jkl3] 



^3^#ffl^T^ yi^^it^h])^J>>(^M60%, 360mg, 9. OOmmol) (DT^h^tKn 
:79>i5mL)m^i^^UUWT'^. N- (2->^^^qE:73l^/^)JJ^7^AT^K(l. 50g 




NHCHO 
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, 7. 50mmol)(D^h^tKn:7^>-(5mL)^|R^«Tb. mumX-SO-^mWl^ftio 
R5tsm^-78X:iZ.}^MUn-y^^/UV^^M2. 67M—^^^>mm. 3. 37mL 

, 9. oommoD^MTb. mwe3o^mi^i^tio ^hicRmm^^. 3, 

5, 5-^h9^^7Vv^i^i:i--^drf-y^(771mg, 5. OOmmol) (D7^h^tKti:7^>'(lm 
[0114] NMR (400 MHz, CDCl ) 5 :0.95 (6H, s), 1.17 (IH, m), 1.26 (IH, s), 1.32 (6H, s 

3 

), 1.50 (IH, m), 1.60 (2H, m), 2.00 (2H, m), 7.00-7.33 (3.4H, m), 8.30 (0.6H, d, J = 
8 Hz), 8.44 (0.6H, s), 8.63 (0.4H, d, J = 12 Hz), 9.72 (0.4H, brd, J = 9 Hz, NH), 1 
0.10 (0.6H, brs, NH). 

[0115] ^1ffe^ll-C: 2-(3. 3. 5. 5-^h^:i^^l^iy^^Vi-^^^-l-:x.:=.;U)^a,:=./VT^ 
[0116] [^bl4] 




N-[2-(l-fcKndriX-3, 3. 5, 5-Th9y^^/^i^i^^^^i^/^)y^^/l^l^/l^ 
^T5K(4. OOg, 14. 5mmol)C0h/V3i>-(40mL)^|gt3:. ^?fi-et°IJv?^'>A/N7h 
/^:x>'>^;/^7^^;^— h(365mg, 1. 45mmol) ^;(JPX.. 110°CX imT^MWl^tio IRlt^ 
m^50X:K^/fimi^. ^^y— /V (40mL) t5N7i<.m^t^hV^J>^yKMW(14. 5mL) ^ 

mih^m3. 33g^m'^m^mtvxntio 

[0117] ^H NMR (400 MHz, CDCl ) 8 : 1.05 (6H, s), 1.09 (6H, s), 1.42 (2H, s), 2.01 (2H, s) 
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, 3.74 (2H, brs, NH ), 5.51 (IH, s), 6.68 (IH, dd, J = 1 Hz, 8 Hz), 6.73 (IH, dt, J = 

2 

1 Hz, 8 Hz), 6.95 (IH, dd, J = 1 Hz, 8 Hz), 7.03 (IH, dt, J = 1 Hz, 8 Hz). 
[0118] mmmi--D: 2-(3. 3. 5. 5-'rh'9yi'f-jW^^vi^^^^My^:=^/l^T^ly 
[0119] Litl5] 



lOOmL:^— hi?-!/— :/^^::}oV^T. 2- (3, 3, 5, 5-^^97<^/^>'^^^^=3ri^-l 
-a^-/V)y^^;VTV^(4. OOg, 17. 4mmol)(Drc^y— /V(40mL)^|^f;ilO% 

-yN^v^'^A;^— 4^V(-^^:&50%, 1. 2g)^MK.. m^mWT'<s5kgfXcin(D7K 

, 7km(DmA^±^. Rs^^m^i5mmm^x-mwvtio st;?iokgf/'cm^<D7K^i± 
^mumwr9. smmMt^i^. ^^(o^A^ita?). Rs^m^ismmm^x-mw 

[0120] 'h NMR (400 MHz, CDCl ) 5 :0.95 (6H, s), 1.13 (6H, s), 1.14-1.38 (4H, m), 1.60 ( 

3 

2H, m), 2.86 (IH, m), 3.62 (2H, brs, NH ), 6.68 (IH, dd, J = 1 Hz, 8 Hz), 6.78 (IH, 

2 

dt, J = 1 Hz, 8 Hz), 7.02 (IH, dd, J = 1 Hz, 8 Hz), 7.12 (IH, dt, J = 1 Hz, 8 Hz). 
[0121] mmmi-K: 2- (3, 3. 5. 5-^l>^^^/V-:x^P^=3r->/V):73i^/VT$^^ ->-jLt> 

[0122] [jbl6] 



2- (3, 3, 5, 5-'7^h^p<^/Viyi?'ti^deiy/V):73i:=:/VT5:^^(3. 90g, 16. 9mmo 
\)(D^-:f^l^{19. 5mL)^ISl;i^ia^#T'ei/r2.«^7^(l. 82g, 20. 2mmol)<Dg^ 
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[0123] 'H NMR (400 MHz, DMSO-d6) 6 :0.89 (6H, s), 1.10 (6H, s), 1.11 (3H, m), 1.26 (1 
H, m), 1.46 (2H, m), 2.87 (IH, m), 3.30 (2H, brs, NH ), 6.55 (IH, t, J = 8 Hz), 6.65 

2 

(IH, d, J = 8 Hz), 6.87 (IH, t, J = 8 Hz), 6.96 (IH, d, J = 8 Hz). 
[0124] ^lfe^ll-F: l-r2-(3. 3. 5. 5-^h^^^/l^v^^P^^v-/M:73i^/V]t:°^^v^ 

[0125] [^bl7] 



2- (3, 3, 5, 5-Th9y<^/]^iy:!^^^^iy/V)y^:=^/VT^:^ v'^!>^Ji;(4. 52g 
, 14. lmmol)^t-y^'^/V7«^/V::^— 7"/K45inL)(^!^^b. lN7Km^t:^V^J^yi< 

3^-7^/^(15mL)^7K(25mL)^;!)PX.-C^^a-eit#b^ ^^S^^^b^Co 
^;^c(23mL)-e4llI?5fe#U^^^?^ffi^*bT. 2-(3, 3, 5, 
i^a^:3eiX/V) :7^=/VT5:>'3. 18g^#fe?fiit^i^^LT#fCo 
[0126] 2- (3, 3, 5, 5-'Th'y^'^7\-i^^n^^ly;V)y:iL:=^;VTV^{2. 35g, 10. 2mmo 
l)(;)^-^^v'7<>-(24mL)^|R{^, tf;^(2-i^t2nrc^/V)T5:>^:^^:^(2. 19g, 12. 3 

mmoi)^;(jpx.. ^mi8or-e8. s^^it^bfco Rmm^m^mMiT^ii^m^^ ^< 

^;!K (BmL) . 5%:ti^^ (4mL) -CJlR^gfe^b. mm^^/^ (9mL) ^;!jP;tT#|Rb 
fCo ^<^^'^?^t^7«i5^^;^/VJJ^^^^(0. 19mL, 2. 93mmol) ^ilP;t. ^ta-Cl^Kit 

ximmm}±^mummi[i^^<Dm.^Mi974mg^mm^mw-tvxmco 

[0127] ^jH^b-^i^cDftl^^ (500mg, -^i 90. 2%, 1. 14mmol)^h/V3^^(4. 5mL 
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X5. 5^rait#bfco ^mi^fc^mn^^mf^rmMu b/v^>'(2. 25niL) — 

[0128] 'h-NMR (400MHz, CDCl ) 

3 

8 :0.93 (s. 6H), 1.11 (s, 6H). 1.14-1.42 (m, 6H), 2.85 (s, 3H), 3.17 (brs, 4H), 3.39 
(brs, 4H), 3.47 (tt, J=13, 3Hz, IH), 7.12-7.18 (m, 3H), 7.25-7.26 (m, IH). 

[0129] I^MIl-G: l-v-j^P^PbVV^^/V-4-r2-(3. 3. 5. S-v^h^^^/Vy-^P 
^^jy/V) '7z^=.;V\ \f^=7^J-^ yi^l^>^/V':^l^mm 

[0130] [>fbl8] 



l-[2-(3, 3, 5, 5-7^h97<^/Vv'i^n^=3riX/V):7ji:=:/V]fc°^9v?>- ^iJ'^v?^ 
/V7jN:x^it(820mg, 2. 07mmol)^->^^^/Vp«^/V3^— 7^/V(8. 2mL) (cl^^L 

tiyy>-(6. lmL),@^^(0. 116inL) ^ iy^tiy'ti^^^^^/P^^T/PT^}l}^^(0. 182m 
^hV^J>> (606ms, 2. 86mmol)^^JBx.T^?a-ei. Sm^UWVtio RltM-^m^ 

xmM.xmwu *as^5>^bfco ^mm^yi^(6mL)x2mm^u mm^m)± 

@*bfco #^^^fca^^^4-7(^7^-2--<>-^5^y^(6mL)^;(JPx.. iJ1-?aioor-r 

MWM^l^tio i^{^7«^>'^/V:j}^>'^(0. 121mL, 1. 86mmol) ^^IPx.. ^^^bfCo 
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[0131] ^jife^tll-BBi|fe: N-r2-(l-t:KP=ar'>-3. 3. 5. 5-7^K^^^7V'>^P^^'> 
[0132] [^t;i9] 



[0133] (1) ^Pg#ia^T^ 50mL(DH#^9>?>=ft3:-C^^^[::^hi;!>A(-^i60%, 360mg 
, 9. 00mmol)(D7^h^tKi3>'^^^(7. 5mL)^?glclO'Cjt#T'C\ N- (2->^a^ 
y'nir^/V)>!fN/VAT5:K(l. 50g, 7. 50mmol)(D7^h^tKn:7^^^(7. 5mL)^IS^ 

MTU. muxso^^mwi^fco 

(2) ^^#HMTl00mL(50H#:7^v?i3ic^h^tKn:7^^(3. 5mL)*Dj:tI^n- 
>^'^7l-y^!>i=v(2. 67M — -^^^l^mW. 3. 37mL, 9. OOmmoD^^AU 

|g^-78T:{;i?^*|Ji.fco 

(3) (2) -CMMbfc^^Sii (1) -e|^Mbfc^h^tKn:7^^^m ^?iTt^-h 

-78X:X3, 3, 5, 5-■7^^^7<^/^v'^^^^^ri^y>'(771mg, 5. OOmmol) <7)-7^h9 
tKn^^^^OmD^^MTb. l^?aS-e3^r^it#bfCo RfiKMKT^il. 5mL) 

*5j;tJ?^h^t:Kn:7^v(3mL)^30^-e;!jPx.-C. -^rfD^, g^^^i^/v-CttmL/Co W 

[0134] ^te^'ll-C!giJ^^: 2-(3. 3. 5. 5-^l>9p<^/^^^^P^^-^j--l-3^c:^7V)73lc:^ 
[0135] [^b20] 




NHCHO 
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N-[2-(l-tKn=3ev^-3, 3, 5, 5-'Th9^^/^iy^^^^-yMy^:=^/V^:^/l^ 
AT5K(350g, 1. 27mol)(D^^y— /Kl750mL)^|^t;i. 35%i^^(265g)^;(jP 

K.^ 40°C-e4B#P^it#bfCo ^V>-e50°Cii#?UbTl. bmmUWl^ti^. ^25°C* 

SJ^?IS(-h/l-^^ 1750mL. 5N^^^b"^hy!^^A^^ 908g^;(jPX.fCo ^^CJB^T;^ 
igb/c^. ^^S^5%^it;d<: 1750mL. ^ 1750mL(OjlR-e|5feitb/Co ^^JB^ 

o 

[0136] mWM\l-i:>mm: 2- (3. 3. 5. 5-^l>^^^/V->^P^^->/V):7jiri/VT$>- 
[0137] [^[1:21] 




SOOmL:^— hi^l/— 5%-^^9v^'^i^;^— )!}^V('^7*C*52. 7%, 4. 51g). 2 
-(3, 3, 5, 5-^h^^^/k^>^ci^^i^-l-rc:::^/V):7a:-/^T5>'(l5. Og, 65 
mmol), ^i5^y— /V(226mL)^;!jPx./c#. ^iH^^mM^l^fCo 45°CKfj:^i^X^ 
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[0138] mmmi-Emm: 2- (3. 3. 5. 5-^b^^^7Vv-^P^=¥v-7V)7zn^7VT$>- 

[0139] [^b22] 

^r^^NHa ■(C02H)2 



2- (3, 3, 5, 5-'Th'7^^/l-^^^T^^^-y/^)^^^/^T^>' 274. 6g(l. 09mol 
2- (3, 3, 5, 5-Thy?^^/^^iy^^^^-y/^^):7^^/^TV^mW^Atiti^^^ 
^i^(348. 6g. 99%)^efe^^^LT#fCo 



[0140] mmm\-Y'A\\m- A-[2-(3. 3. 5. 5-^K^y^/V-><^P^=arv-/V):73i^/Vlt:° 
[0141] [>fl:23] 

f^NH -CHsSOaH 



3L-fe^-?^>^Vv:7^;??>=i(;i2-(3, 3, 5, 5-^h^p<^/Vv^i?'n^^iy/V):7ai^/VT5: 
>' >^3L!j7^Jt338. 6g(l. 05mol), h/V3i>^ 1700mL^;!jPx.. $t>J^lN KOH;!K^ 
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m 24i5g^mMi.x3o^^mwvtLo #em. yi<m^mmu mmm^TK izoomL 
mmm^^mu ^mm^wp:^> sBToLxm^vtim. u)^mm\^2- (s, s, 5 

5L -4oP^jS:7^>^=tl;i2- (3, 3, 5, 5-^h9^^/V'i^i?'n^=¥v^/V) ^'ai^/VT?; 
:y 264. 4g(l. 098mol). t*>?.(2-i5^ntirc^/V)T5:>-JS^:^333g, N-p<^/V- 
2-t°nyK^^ 1270mL. RX^^m:fyV^J>^ 426g^MK.fCo 

1270niL-e^#-b-Ci«IS^'a':J^-1ir. "^Wl^tio 

mmm^TK i270mL-e2iHi?5fc#^Lfcm. ^«ja^^i^ffi?i*ibfc„ 

?i*ilg^5L-fex-?^y^Vv:7^;5(>=i(c:tfcjA^. mm^^/l- 4320mL^»Ufc^. ^ 

3g. 53. 4%)^m^^mi^<Dm.^^t\^xmco 

[0142] 5L-fe^^^://Vy'^>^=il;i:^JH^b'o-i^(?5fe|g^236 g. 2-y^n^V— /V llSOmL^ 

mum^x^o. 5mm^^\^fc'^. m25°c^x'^i^]^ximm^^\^fco 
L/c^. m8ox:xm}^^mLxmm^[:^m(2i4g. 90. 7%)^^fei^^i:LT# 

o 

[0143] [||Ji^j2] 2- (3. 3. 5. 5-^h^^-^7l^>-^n-^^->7M :7j,-7^T$^ 
[0144] [^b24] 
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[0145] Wb25] 



2-:/ti^T::^y>' (30g, 174mmol) (Dh/Vrc^/(300mL) ^?glclMJni^/VT^^^ ( 
35. 4g, 348mmol)*5j;lKt:V^n^/Vi^tiyK(21. 4g, 178mmol) ^^fi-e^JPx., 

[0146] 'h NMR (400 MHz, CDCl ) 8 : 1.35 (9H, s),6.96 (IH.dtJ = 2, 8 Hz),7.31 (IH, dtj 

3 

= 2, 8 Hz),7.53 (IH, ddj = 2, 8 Hz),8.01 (IH, brs, NH),8.39 (IH, ddj = 2, 8 Hz). 

[0147] ^te^r|2-B: N-r2-(l-bKP^'>-3. 3. 5. 5-v^h^^^/V'>^P^^v^/M:7 

31^7^1 -2. 2-v^^^/l^:/Pb°:^>-T$K 
[0148] [^b26] 



S^#ffl^T. N-(2-:/i3^:7m^/V)-2, 2-v'7«^/Vy^nt°:^>'T5K(3. 9 
g, 15. 2mmol)(D^h7tKn:77^(39mL)^|g^-78'C?^^PL. ^COSJ^^ISi^n 
->^'^/Vy^!^7A(2. 71M 14mL, 38mmol) ^-78'C-eMTbfc 

o Rft^m^mumx25^mw^. 3. 3, 5, 5-'Th9^^/v-y^vi^^^y>'{5. 34 

mL, 30. 4mmol)(D7^h^tKn:79^(8mL)^t'g^MTb^ mU&Xl^i^msO^U 




NHPiv 




NHPiv 
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l<i- {2--:fxi^yz^=-;V) - 2, 2-v'p<^7V>^nt°::i->'T5K(lg, 3. 73mmol)^ 
[0149] 'h NMR (400 MHz, CDCl ) 6 :0.96 (4.5H, s), 1.16-1.22 (IH, m), 1.33 (6H, s), 1.3 

3 

5 (4.5H, s), 1.46-1.52 (IH, m), 1.57 (6H, s), 1.60-1.71 (2H, m), 1.98-2.45 (2H, m), 
7.02 (IH, dt, J = 2, 8 Hz), 7.18-7.36 (3H, m), 8.34 (IH, J = 8 Hz), 10.16 (IH, brs). 
[0150] ^lrfe^r|2-C: N-r2-(3. 3. 5. 5-^V'y9-'=f-/W^^xi^^-^-l-=r.~;V)'7zx^:=. 

[0151] [^b27] 




N-[2-(l-tKn=3riX-3, 3, 5, 5-v^h^^^/Vv'i?'ti^=3rv^/V)>'ai^7V] -2, 
2-v'^^/V:7°int°:^^T^K(6. 3g, 19mmol)(Dh/P^^(63mL)^m(^^?U-et° 
yv?^!>A/-?^h/V3^^;^/V/K^— h(477mg, 1. 9mmol) ^;!jP;t. 90°C'e2NFr^it 

[0152] 'H NMR (400 MHz, CDCl ) 6 : 1.06 (6H, s), 1.12 (6H, s), 1.28 (9H, s), 1.46 (2H, s) 

3 

, 2.00 (2H, s), 5.52 (IH, s), 7.01-7.06 (2H, m), 7.20-7.24 (IH, m), 7.94 (IH, brs), 
8.37 (IH, d, J = 8 Hz). 

[0153] ^te^'l2-D: N-r2- (3. 3. 5. b-^h'y:^'f-;VZ^^n^^iy;V^'7:IL=^;V^-2. 2 

- v^^^/v:/Pb°:^>-T$K 
[0154] [^b28] 
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NHRv 



N-[2-(3, 3, 5, 5-7^^^p<^/Vv'^^^^^i^-l-rc:=:/^):7^:=:/^]-2, 2- 
v'p<5^/V>^nt°:;i-:/T5K(5. 7g, 18. 2mmol)(D3i^y— /Kl02mL)^ISl;ilO% 

-y<yiy^J>,^—7i^X^7KM50%, 1. l9g)^;!)P;t, ^^ji, 7K^#H^T. 

[0155] NMR (400 MHz, CDCl ) 8 :0.95 (6H, s), 1.12 (6H, s), 1.12-1.40 (4H, m), 1.35 ( 

3 

9H, s), 1.48-1.57 (2H, m), 2.99(1H, tt, J = 3, 12 Hz), 7.12-7.23 (3H, m), 7.24-7.30 

(IH, m), 7.70 (IH, dd, J = 2, 8 Hz) 
[0156] mmm2-K: 2-(3. 3. 5. 5-v^fv^'^/V:>-<^P^^->/V) v^mr^/VT$:^ 
[0157] [>fb29] 



N-[2-(3, 3, 5, 5-7^h^^^/V->i^n^drv'/k):7ai^7k]-2, 2-i^?^^/uy" 
i:ifc°:^:/T5K(330mg, 1. 05mmol)(D:x.^Ui^^V=i^/i^(6mL)mWi^^hV^J>> 
^h=3r>'K(28%, 6. 04mL, 31. 4mmol) ^^M-C^IPx.. leOX^-^SmmMMtWiW 

[0158] imMM3'] l-v-^P:/Pt:VV^^/V-4-r2-(3. 3. 5. 

^^i^/V) b°^^>?^^ 
[0159] [>fb;30] 
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■ CH3SO3H 



— 1 — rc - 
[0160] [jb31] 



S*#fflMT'e. 3, 3, 5, 5-7^^^^^/^v^^^^d^^^y^(100. Og, 648. 3m 

-^yl^m. 778mL, 778mmol) Sr305>ra^^ftTMTb. $^>(3:|ll^#T-e70^ 
-:73i^/Hf>?>(hy7/V;rci^i57i/>?>/^7jNW5:K) (254. 8g, 713mmol)^35^F^d^ 

/Co 

[0161] ^t>^fiKmwk^mmm=^^/v{i. sd ^mx.^ -^^^mwy. mi^^(450ni 
L)(D?^^(5L)^is^^jBx.fco u-th<mw'^. mmm^^m\^. m\^x^<7)mmm 

Ai^n-^'hi/^^^— (^^i^^)T?*tMb^ ^VN-e^^ffi^Mb. ^M^b-a^i^520. 94g 




7 
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[0162] 'H-NMR (400MHz, CDCl ) 

3 

8 :1.05 (s, 6H), 1.10 (s, 6H), 1.35 (s, 2H), 2.09 (d, J= 1.2Hz, 2H), 5.51 (t, J= 1.2H 
z, IH). 

[0163] ^te^r|3-B: l-^hP-2-(3. 3. 5. Q-'rh'yy^^/V-y^ti^^^^-l-^^/V 

) ^>"gV 
[0164] [^b32] 



hV:7/^^^y^i^:^:^/l^^>^ 3, 3, 5, B-Th^y^'^/l^i^^ti^^-^-l-^^-/^^ 
^^/V(160. Og, 558. Smmol), 2-^h^y^^/^^ti>m(97 . 9g, 586. 8mm 
ol)*Dj;t>'l, 2-v?^hdrv'3Zi5r^(920mL)(DM^i^t^. ^?aji#T-e. ^m-Th]) 
1^7^(118. 5g, 1. 12moI)*3j;U?^;^C(230mL)^;(lPx.fCo ^V^-e^^m'^^^ft^^c: 

. lmmol)^;!)P;t.. ^V^T:7^;;^nrt^S|g;^>-e©^LfCo :Z(DU^m^^Um&( 

[0165] ±mtm—(DRJt-^. m^i^^s^-efc^^y:7/v:^^^^^;^/^/J^>'^ 3. 3,5,5- 
■7^b^^^/ViXi^n^drih-l-rc^/Vrc^-7^/KDi^l70. Og(593. 7mmol) IZl^ 

[0166] -^t^^/c^J^cm^i^l^. g^^3i^/Kl. 5L)i:^(4L)^iJPx.. 55>^it#b/Co 

(1kg) -em#T(-205>ra^Mbfco nmm^m^ 
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[0167] 'H-NMR (400MHz, CDCl ) 

3 

8 : 1.046 (s, 6H), 1.053 (s, 6H), 1.41 (s, 2H), 2.02 (d, J= 1.6Hz, 2H), 5.37 (t, J= 1. 

6Hz, IH), 7.26 (dd, J= 7.6, 1.6Hz, IH), 7.33 (ddd, J= 8.0, 7.6, 1.6Hz, IH), 7.49 (dd 

d, J= 7.6, 7.6, 1.2Hz, IH), 7.74 (dd, J= 8.0, 1.2Hz, IH). 
[0168] ^jife^il3-C: 2-(3. 3. 5. 5-^hv^^/]^v-<^i:2^^v^/i^):73i^/kT$^ 
[0169] [^b33] 




l--bn-2-(3, 3, 5, 5-7^h^7«^7Vv'^n^^ih-l-rcc:^/V)-<:x-^V(13 
0. Og, 501. 3mmol), 10%/-?^v'r>i^;^7— /J^V(13. Og, tK) *5 iU^^i^/kT/V 

3— /Kl820mL) o^'a'i^(59Aofc:7^^=irt^;^c^;?f^-egi^b. '^)±:^mW^m 

[0170] ^i^^fcRj^^m^m^mmu mm^uj^ri^mmi^tio ^shthtcm^mm:^ 

^/V (700mL) t^^-^^^ (200mL) -Vm^i^. Uyi<^0.m^h])^J>> (200g) -Cji^T 
K20^m^m^fCo ^MM^slass microfibre mter^m^^^XM^U^W^U 

[0171] 'h-NMR (400MHz, CDCl ) 

3 

8 :0.95 (s, 6H), 1.13 (s, 6H), 1.08-1.36 (m, 4H), 1.59-1.62 (m, 2H), 2.86 (tt, J= 12 
.4, 2.8Hz, IH), 3.63 (brs, 2H), 6.70 (dd, J= 7.6, 1.2Hz, IH), 6.78 (ddd, J= 7.6, 7.6, 
1.2Hz, IH), 7.02 (ddd, J= 7.6, 7.6, 1.2Hz, IH), 7.12 (dd, J= 7.6, 1.2Hz, IH). 

[0172] ^1ife#l3-D: l-r2- (3. 3. 5. 5-7^l>^^^/V'>^P^^->/V):73i^/l-1h°^^ 

[0173] [^b34] 
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H 



2- (3, 3, 5, 5-Th9y^^/l-iyi^^^^iy/^):7^:=^/UT^l^(168. Og, 726. Im 
moD^l, 2-i^i?'ni:i^^/-eXl200mL)(Dfli'^i^t^. lf;^(2-i^nnrc^/V)T^ 
>'mM^il55. 5g, 871. 3mmol)^;!jPx.fCo ^(^M-^^^^^^^ffl^T. ^Ul9 

[0174] ^ta^-e/^^L-a-tJ-fr/cSJ^^M-a-i^^g^^^i^/^ (6L) tTi^ilV) -e^^lRUfCo ^ 

mM\\L-^m2.A\. 67gSr^*l^fe@#:i!bT#fCo 
[0175] $^>f^. ^tLi!{iBU(^. _htBNHi^y;&^Vv;&^i^^i:i-^h^-9:7^— ^M^c$DV^-C. 

^|i6i^;6S^Ab^cg^i^.i:L'C. 126. 2g(D?ft)|^f^/5S#^>tLfco ^(D^ffi^t^ti^i^-^^^e 

i^^^(150mL)^;(JPX.. 0'C-e2NFr^m#LfCo ^feCfc^lf W^^^^^ITtS^b. 

-e|^ii^;^b. ^®^l:^i^42. 74g^«fe@^i:LT#/Co ^tf. ^S^t:^i^28 

4. 41g^«fe@#:tbT#fCo 
[0176] 'H-NMR (400MHz, CDCl ) 

3 

6 :0.93 (s, 6H), 1.13 (s, 6H), 1.17-1.35 (m, 4H), 1.42-1.46 (m, 2H), 2.84-2.87 (m, 
4H), 3.02-3.04 (m, 4H), 3.60 (tt, J= 12.8, 2.8Hz, IH), 7.06-7. 18(m, 3H), 7.23 (dd, 
J= 7.6, 1.6Hz, IH). NH(DlH{*#S-e^/^;6^ofCo 
[0177] ^Wil3-F: l-'>^P^PbVk><^/V-4-r2-(3. 3. 5. 5-^K^^^/k'>^P 

^driy/v) '7^^,v^ \f-<-7V-:y 



wo 2006/126635 



40 



PCT/JP2006/310450 



[0178] MbSS] 

0^' 




l-[2-(3, 3, 5, 5-^h^^^/V-^>^ti-^^->/V):7j:-/v]i:°^^v?^(241. 67 
g, 804. Smmol), @^^(46. OmL, 804. 3mmol):}oj;U?7^h9tKn:79^(3300 
mL.) (Dm^mK. ^UmUTKmWV^j:7i^h. iyi^i3>^n^-?>-;*/WVV7'^tK(64. 8 
g, 924. 9mmol)tTh9^h^^^=7l^(200mL.)(Dm-^mW^Mx.tio 10^r^^#b 

fc^. ^(D^mu^m^. hUT±h^i^^mitmm^hv^j>^(238. eg, 1126mm 
[0179] Kmm^m^^^-^:^ (2l) ^^k du ic-r#3§5Lfco ^(z^m^^^^. mm:fyv^j>> ( 

667g)ir;^C(3. 5L)(>om^i^ft't;iJt#Tf-;UPx./co Lf^^><it#b#gbfc^{;iW 
m^^/l^{lL,)iZ.nWM\^.slass microfibre filter^iMbT^^i^^lt^LfCo 

mu mmih^m28o. 7g^i^^i!LT#/co 

[0180] ^H-NMR (400MHz, CDCl ) 

3 

d : 0.12-0. 16 (m, 2H), 0.52-0.56 (m, 2H), 0.88-0.96(m, IH), 0.92 (s, 6H), 1.12 (s, 
6H), 1.13-1.34 (m, 4H), 1.41-1.47 (m, 2H), 2.32 (d, J= 6.4Hz, 2H), 2.40-2.98 (br, 
4H), 2.94-2.96 (m, 4H), 3.58 (tt, J = 12.6, 2.8Hz, IH), 7.05-7.18 (m, 3H), 7.22-7.2 
4 (m, IH). 

[0181] '^mm3-G: l--^^uy'u\i°/V?(^7\y-4-[2-(3. 3. 5. 

^dr->/^) :7a.^/v1 b'^^v^^ yi^>':;^/u^:ymm 
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[0182] Mbse] 

0 

j" - CH3SO3H 

V 

l-^>-^a:7°nt:VV7<^/V-4-[2- (3, 3, 5, 5-^h^^^/Vv/^ci^^v//k):7ji 
^/V]l:°^^v^:/(277. Og, 781. 2mmol) ^2-y*'^y:/(2493mL)(D|ii-B'^^^^ ^ 
U8lX:-^M^TUW\^fCo ^^K. ?^^^^:^/^^>^(76. 58g, 796. 8mmol)^3 

:7^;^=3f^^i^^^@$ii:, ;^ffi^b^i^(5Dm^^i^@#:^#/Co ^^^^^^^ 
mm^. g^^^^/V(1662mL) ---:7°i5?^(1108mL) (D^'^^^^;!JPX.. #^>tt 

ic^<D?g^^, um.m.mm^m\^^x7o°cx^6mmm.mu mmit^msss. 9g^M 

[0183] ^H-NMR (400MHz, CDCl ) 

3 

5 :0.47-0.51 (m, 2H), 0.81-0.85 (m, 2H), 0.94 (s, 6H), 1.10 (s, 6H), 1.15-1.43 (m, 
7H), 2.85 (s, 3H), 2.95-3.11 (m, 6H), 3.43 (tt, J= 12.6, 3.0Hz, IH), 3.52-3.61 (m, 
2H), 3.80 (br d, J= 11.2Hz, 2H), 7.13-7.26 (m, 4H), 11.11 (br s, IH). 
[0184] r^m^l4l: 3-r2-(l-bKPdrv--3. 3. 5. B-'Th^yi^/V-^^Vi^^t^/V)^^^ 

[0185] [^b37] 
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[0186] 'h NMR (400 MHz, CDCl ) 8 :0.91 (6H, s), 1.12-1.48 (4H, m), 1.28 (6H, s), 1.92- 

3 

1.98 (2H, m), 2.94 (6H, s), 5.91 (IH, s), 6.89 (IH, t, J = 8 Hz), 7.15 (IH, t, J = 8Hz 
), 7.23 (IH, d, J = 8 Hz), 8.09 (IH, d, J = 8Hz), 10.01 (IH, s). 

[0187] immm5'] 

4-r2-(3. 3. 5. 5-^h^^^/k'>^P^^-^-l-J^^/V):7j:-/Ht:°^^>^>^ 
- 1 — tert - 

[0188] lihZ8] 




r^1ife;^l5-Al l-^P^-2-(3. 3. 5. 5-v"l>^^'^/V-l-'>^P^^-l- 
[0189] [jb39] 




^^#IS^T'e. 2-y^u^y^^/]y:^vi:ym (689mg, 3. 43mmol)t 3, 3, 5, 
5-7^h7^^/V'-l-v^i?'n^=¥-fe^/V h])y/>:^^?^^:y:^/^^^^-h (655mg, 2 



wo 2006/126635 



43 



PCT/JP2006/310450 



. 29mmol)(Z)h/V3i^ (l4inL) ^ISt^^h^dr;5^hy:7m::^7V7}N^:7^^x-^^v?r>J^ ( 
79mg, 0. 0686mmol)i!2N^^^b!J!i7A;^C^?^(2. 5niL)^mUX^Mx..mm 

rx-mmmwi.f'o ^mm^m^ic^^Mu mm^^^^/^xmm^^. ^mrn^m^ 

-y^)^^;v^yJ>^^'^'^V^'7'7^— (n-^^i^^/@^^3l^/^= loo/l) -C^tMb 
, \--:fxi^-1-{2,, 3, 5, 5-^h7P<^/V-l-v^i5^n^^-l-^^/V')^>"^' 

[0190] 'h NMR (400 MHz, CDCl ) 6 1.06 (6H, s), 1.07 (6H, s), 1.41 (2H, s), 2.04 (2H, s), 

3 

5.39 (IH, s), 7.03-7.33 (3H, m), 7.53 (IH, m). 
[0191] r^1ife^l5-B] 4-[2-(3. 3. 5. 5-v^^^><^/V->^P^=^f^■»-l-3^r^/M:73lrl 

/V1 \f^=7-J:y - 1 - i37Vi^:y^ tert - 'f^;V:x.:^'7-fV 
[0192] [jb40] 



^i^^HMT-e. l-:7n^-2-(3, 3, 5, S-T^h^^^^/V-l-v-i^n^^^-l 
-rc:=:/V)^^^-eV (20mg, 0. 0682mmol), N-tert->^>=3e>';^/V>!K:=^/Vt°^9 
v':^ (19mg, 0. 102mmol), ^^/^"y-J"^ J>. (2mg, 0. 0068mmol), 2, 2' -If 
;^(v?:73i^7^yiN;^:7^y) -1, l' -lf-^:7^/k(17mg, O. 0273mmol), ^hyr>A 
tert-:/h^^xK (lOmg, 0. 102mmol) (Dh/V^V (0. 25mL)^IS^100°C(;i;!jn 

/V=3/'l)T-)ftMt-^-^l-a:t).4-[2-(3, 3, 5, S-^h^P^^/ViXi^n^^if- 
1 :7ai^/V] t^-^^v'^- 1 -;^/V4^V^ tert-7'^/V:3i><.y^/V(l4mg, 

52%) ^M^?ft^^i^^L-C#fCo 

NMR (400 MHz, CDCl ) 5 1.02 (6H, s), 1.07 (6H, s), 1.39 (2H, s), 1.49 (9H, s), 

3 

2.16 (2H, s), 2.91 (4H, m), 3.51 (4H, m), 5.50 (IH, s), 6.97 (IH, m), 7.00 (IH, m). 




wo 2006/126635 



44 



PCT/JP2006/310450 



7.08 (IH, m), 7.19 (IH, m). 

[0193] mmmei 

4- [2- (3. 3. 5. 5-^h^^^7Vv-^P^=ar^^-l-3^::=^/V):7ji:::^/Vlt:°^^v'>- 

- 1 - iJ/U:^ >m tert - 
[0194] [>fb41] 



Og, 2. 93mmol)O|^£7K7^h9tKti:7^>-(10mL)^IStC, n-y^ 
/HJ^!>A 1. 6M^^f->-^|g(2. llmL, 3. 37mmol)^-70X:-e?iTb|Rl^ 

, 3. 81mmol)^-70'C-e^JPx.. mUX^O^mUWl^ftio ^hKMU-^X^^WLl 

mmuwi^fcm. -(y-^vi\f7VT/v=x—;v (8mL) tm\imtr>^=^^j>.7Kmm (s 

^«^LTMiE^Mb. ^JH^b-a^i^ 7 1 5mg^ ^IS^ i:bT#fCo 




[0195] [^b42] 




OH 
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[0196] NMR (400 MHz, CDCl ) 6 1.49 (9H, s), 2.90-2.96 (4H, m), 3.60-3.67 (4H, m), 

3 

7.23-7.27 (2H, m), 7.43-7.48 (IH, m), 7.63 (2H, brs), 7.89-7.92 (IH, m). 
[0197] ^1fe^l6-B: 4-r2-(3. 3. 5. 5-^h^^'^7Vv-^P^^'9--l- J^::::^7V):7zn:r: 

/V1 }i°^'yiy>- - 1 - ;^7k/fiVil' tert - -f^;Va^;^'r/l- 
[0198] [>fb43] 



7V/J^'n>'^(47. 9mg, 0. 157mmol)^3, 3, 5, S-^h^T^^/V-l-iXi^n^:^^-^ 
^/V ^y:7/^:;^^7«^57^^^/^4^^— h(50mg, 0. 174mmol) . g^^/^^v^^^i^d. 96 
mg, 0. 0087inmol),2-v^v'i^n^dr^>/V:7;^v?.:7^y-2', 6' --J:x.h^^^\fy^ 
=^/V{21. 4mg, 0. 0522mmol), -fei/!>i^:7/V::^^^K(79. 3mg, O. 522mmol) 
(Di;>:^V^xy:x.^:y{lTQL.) *3 j;TJ?;!K (100 n L) mm^^OX^KMmiA^mUWXJt. 
o Si^^lR^@^li^^/v-e#|Rb^;rb^2[ll7K^5fe#. «^N'^^^.^/T>i^-tr^;t^bfCo ^ 

(n— =3ri^^/g^^:^^/^=9/l) -e*t^-r^ri:{;iJ;«9. 4- [2- (3, 3, 5, 5 
-'rV'y;^'f-;\^^^^n^^'^-l-=^=^/v) '7^:=.;v']\i°^'7i^i^- 1 -^/v^i^^ ter 
t-:/^/V3i:;^^/K23mg, 37%)^4ffi^lftiL-C#/Co ^^i^(Z)NMR{*. ^Jfe^fjS 

[0199] NMR (400 MHz, CDCl ) 6 1.02 (6H, s), 1.07 (6H, s), 1.39 (2H, s), 1.49 (9H, s), 

3 

2.16 (2H, s), 2.91 (4H, m), 3.51 (4H, m), 5.50 (IH, s), 6.97 (IH, m), 7.00 (IH, m), 
7.08 (IH, m), 7.19 (IH, m). 

[0200] 

l-v'i^n>^tifcVVp«^/V-4-[2- (3, 3, 5, 5-^h^^^/Vv'i5^a^^v'/V):7a: 
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[0201] [^i^^Jl] Turkat^l^^^^^ {;ifett^-f K-^i^M 
<Hunian fibronectin(D96?A::^l/— h^O@>fB^b> 

Human flbronectin (Becton Dickinson Biosciences'iifc$^)^phosphate-buffered salin 
e(J^TPBS»-ro Sigma^±M)'eO. 1~0. 01 g/mLii/^§<i;5f-#IRb. ^tl 
^50juL/!>ai/V-e965A:^l/— hCBecton Dickinson|fcM)(^^;(jPbT. 4X:'(^imW^ 
U^'^fCo S 0 . h;0^^_h^^^*b. ^fH^l% bovine serum albumin(J^TB 

SA^B^i-o Sigma|±M)^-a-tpPBS^100 ju L/'^zn/V^;!]PbT. ^tv^CO 4^^::^ 

2 

[0202] <1^^Tiy±4> 

±^(D':fU—h^^h±^^^^V. Img/mL BSA^tpRPMI-1640(Sigma^i: 

^tllCW-^lC^ Img/mL BSA^-^ti>RPMI- 1640-e#m-StC#f^L/c^b'a'^^ ( 
B)^10 nl.X^^/vmM\^. ^V>Tlmg/mL BSA^'^ti'RPMI-1640-epML 
fclOOnM phorbol myristate acetate (J^TPMAi!lH§-i~o Sigma^tM) ^10 ju L/iJ'j^ 

2 

— h;0^^>_h?f ^^*L100ML/!^7al/^(DRPMI-1640-e^[lI^5fe#^U ^^-^3. 75 
mM p-nitrophenol-N-acetyl- jS -D-glucosaminide(Sigma^fcM)^"CJ^O. 25% Triton 
X-100(Sigma%tM)^'^t?5OmM citrate buffer pH 5.0 ^60 u I^X^^/V^lJWV. C 

O 4:y^=L-<—^—{zAtlX37°C'X:456^m^WLfCo i^U^. ^tlKBmM EDT 

2 

A^r^tp50mM glycine buffer pHlO.4^90 n L/!>m/V^;!jPL^ EL340 Automated 
Microplate Reader (BIO-TEKttM)'e405nm(D^3feS^S!l^b^^lfflJia^^^J?) 

/Co ^b^i^ (B) (Die (PMAf iJ^{;iJ;oT_h#Lfc^*^J5Sm^50% {;i«]$iJi-§ 

50 

^giS) «^ 4. 7 ju M-e$?ofCo 
[0203] [^^^r|2] IihTfetH ffnM^mmm^ t^iBtt^>fK-^#»M 

^Aj;'9MjfiLbfcifflijfc25mL^^;!)PbfCo ^^^^ 6% Dextran (Nacalai^tM) 
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4mL(DPBSt;i^lSL. :LtL^4mL<DFicoll Paque™ PLUS(Amersham Biosciences|± 

[0204] <tb^tiifiL0ttJ^(D^3fe^fi> 

#btLfc0cti^^2xlO^'flS|/mLf^/^§J;5lmg/mL BSA-^tfPBSfZl^i^Ufc 

i5P:?aLfCo -?:C>^3^'L^&l;iJ;«91mg/mL BSA-^tfPBS-e2lHl?5fe#^b. 5x10^^/ 
mL J;5 Img/mL BSA-^tf PBS ^^-e7![cai5^#Lfc„ 
[0205] <HUVEC@ta^k:/l^— h(D'f'^M> 

Human umbilical vein endothelial cells (J^THUVEC^Bg-'f-) 10% fetal calf se 
rum^U^SO n g/ mL endothelial cell growth supplement (Becton Dickinson Bioscie 
nce%fcM)^-^tfMCDB131i#i^fi(i^nW^X^ttM) KUMW^o ^(Dmmm^7. 
5xl0^f@/'>m/V-ecollagen type lm^^M^96%Zf^y--H\^ski\±W\^^M^. C 
O -r^d^^-<— ^— (t:7iM7^fcM) -es 0 F^i^^L^Co *fflJ3S;6S^ (confluent) \Z.fi:oX 

2 

V^:5:^^^li^b. _h^^^T:/l/— h^PBS-e2llIi5fei^#. O. 1% glutaraldehydeC 
Mm^k^ttM)^tfPBS lOOju L/''>m/V^^;(jPLT55>^HUVEC^@^^l:b 
fco _h?t^^T:7V— h^PBS-e2[SIj5fcif^m. i;^^^^lOOJuL/^7al/^(DPBS^» 

[0206] <mMT-y^^> 

lmg/mLC»BSA^tfRPMI-1640:^ifi 6. 5mL{;i. 7Kcfii^#UTV^/cBCE 
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